NX3A1X Specifications Rev 1.0
Networked Resolver PLS Module

Module Overview

This AMCI Nexus module is a single resolver inpuagrammable limit switch module that
communicates on a network. The available netwalks)g with the corresponding AMCI part
numbers, are shown in the following table

Network Part Number
ControlNet NX3A1C
DeviceNet NX3A1D

Ethernet NX3A1lE

Profibus NX3A1P

Modbus TCP/IP, NX3A1T

Each module accepts a brushless resolver baseditreer for position feedback and generates up to 16
limit switch outputs based on the transducers’siand velocity. The NX3A1X module has several
modes of operation that allow you to enable orldiesghe outputs based on discrete inputs and the
speed of the machine.

The NX3A1X module has twoodes of operation)ndependent Mode andGroup Maode. While in
Independent Mode, each output is independent afttiners and has a corresponding input that is
ANDed with the output. When in Group Mode, theput$ are combined into groups. The NX3A1X
module has a maximum of six groups. Each groupsgyaed ai®perating Mode that controls how the
outputs fire. At this time, there are a total ofese Operating Modes. These Operating Modes are
geared towards high speed packaging and assemblyimaa.

This unit has sixteen I/O points. Eight of thepuis and all sixteen inputs are located on the Blexu
module itself, and the remaining eight outputs loaocated on an external relay board.

The inputs can be programmed to be used eitherthighor low true, and provide ANDing functions
and group control. The inputs are divided into woups of eight, and can be used as either sirking
sourcing inputs. The status of the 16 inputsss akported over the Network.

Each of the outputs has 8 On/Off setpoints, andbegprogrammed to operate in hormal, timed, or
pulse mode. The outputs can be ANDed with an iopwtith a motion detector, and can also be forced
ON or OFF from the PLC. The outputs will turn affien there is a transducer fault condition, even if
it is a clearable transducer fault. The statudhefl6 outputs is reported to the PLC over The Nektw
Outputs should not be programmed on the fly.

The module contains a non-volatile memory so athefsetup data and On/Off setpoints will be saved
on power down. Because the non-volatile memosybattery backed RAM, all of the parameters can
be changed often without damaging the module.
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General Information

Important User Information

The products and application data described inntfaisual are useful in a wide variety of different
applications. Therefore, the user and others resplenfor applying these products described heasn
responsible for determining the acceptability facte application. While efforts have been made to
provide accurate information within this manual, EMassumes no responsibility for the application or
the completeness of the information contained hefidiroughout this manual, the following two
notices are used to highlight important points.

WARNINGS tell you when people may be hurt or equipment negdimaged if the procedure is not
followed properly.

tell you when equipment may be damaged if the ghoeeis not followed properly. No
patent liability is assumed by AMCI, with respeztuse of information, circuits, equipment, or
software described in this manual. The informationtained within this manual is subject to change
without notice. UNDER NO CIRCUMSTANCES WILL ADVANCE MICRO CONTROLS, INC. BE
RESPONSIBLE OR LIABLE FOR ANY DAMAGES OR LOSSES,@UDING INDIRECT OR
CONSEQUENTIAL DAMAGES OR LOSSES, ARISING FROM THESE OF ANY
INFORMATION CONTAINED WITHIN THIS MANUAL, OR THE USE OF ANY PRODUCTS OR
SERVICES REFERENCED HEREIN.

Standard Warranty

ADVANCED MICRO CONTROLS, INC. warrants that all @gment manufactured by it will be free
from defects, under normal use, in materials antkmeanship for a period of [18] months. Within this
warranty period, AMCI shall, at its option, repairreplace, free of charge, any equipment coveyed b
this warranty which is returned, shipping chargesppid, within one year from date of invoice, and
which upon examination proves to be defective itemal or workmanship and not caused by accident,
misuse, neglect, alteration, improper installatioimproper testing. The provisions of the
“STANDARD WARRANTY"” are the sole obligations of AMIGnd excludes all other warranties
expressed or implied. In no event shall AMCI bélkefor incidental or consequential damages or for
delay in performance of this warranty.

Returns Policy

All equipment being returned to AMCI for repairr@placement, regardless of warranty status, must
have a Return Merchandise Authorization numbereiddry AMCI. Call (860) 585-1254 with the
model and serial numbers along with a descripticth® problem. A “RMA” number will be issued.
Equipment must be shipped to AMCI with transpodattharges prepaid. Title and risk of loss or
damage remains with the customer until shipmerdadsived by AMCI.

24 Hour Technical Support Number

Technical Support, in the form of documents, FA§&] sample programs, is available from our
website www.amci.com 24 Hour technical support is also availablehia product. For technical
support, call (860) 583-7271. Your call will be eesed at the factory during regular business hours,
Monday through Friday, 8AM - 5PM EST. During nonsiness hours, an automated system will ask
you to leave a detailed message and the telephonber where you can be reached. The system will
page an engineer on call. Please have your prododel number and a description of the problem
ready before you call.
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Chapter 1: Hardware Overview

8 Relay Outputs Icr;put Connection to addition:
onnector Relay Board
Input Status
Resolver 00000000 COO000C0 < L EDs
Input —
12345674 o 12345 123
Power
LIliririiiiiiiiiiioiiiiiiiiiviviviviiioiond Connector
-Z-Z-Z-Z-Z-Z-Z-Z-Z-*Z-Z-Z-Z-Z-Z-Z-Z-Z-Z-Z-Z
/
Resolver Status not used
LED Network Status and Interface

(See the Network installation guides at
the end of the specificatior

Resolver Status LED

LED Pattern Function
solid green Resolver OK
flashing green Clearable Transducer Fault
flashing red Non Clearable Transducer Fault
solid red Module Fault
Power Requirements
Pow_er Connector . Note: The Chassis Ground Pin is
il ZLUCIol connected to the NX3A1X's body
1 10 to 30vdc and_ MUSTbe connected to your
2 DC Common earth ground bus for proper module
3 Chassis Ground operation.

The Nexus Module requires exactly 200mA @24Vdcgerate. If the reference voltage pins are
shorted together, the unit will draw 300mA @24Vdc.

Even though the unit will operate within a voltagege of 10 to 30Vdc, it is recommended that
the unit be powered with a supply that is withia tperating range of the relays. The Opto 22
ODC24 have an operating range of 18 to 30Vdc.

Dimensions:

Length = 10 inches, Width = 4 inches (not includietwork Connectors), and Height = 4.75 inches
(including relays)
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Wiring

A CTL-(x) cable, where (x) is the length in feet,used to connect an AMCI single resolver transduce
to an NX3A1X module. If you order a CTL-(x) calftemm AMCI that is less than 100 feet long, we
ship a cable that is made from a Belden 9873 oivatpnt. If you order a CTL-(x) cable that is over
100 feet, we ship a cable made from a Belden 97&Quivalent.

One end of the CTL-(x) has a Bendix MS connectat thates with all AMCI single resolver
transducers that have a connector. The othersepidtiailed at the factory for easy connectiorn t
MS-8 connector included with the NX3A1X. The follmg table and wiring diagram show how to
connect an AMCI resolver to a NX3A1X.

Pin Number Function
1 R1
2 R2
3 Shields
4 S1&S2
5 S4
6 S3
7 no connection
8 no connection
J CTL-(x) CABLE -
BLK -
WHT
3
1 GRN
——T
-

Shields SHIELDS

R2 RED l /

R1 BLK . SO

\J J Transducer
Connactor
e ) AMCI Part 8 MS-16
BELDEN 9873 Cable Bandix #:
For cable leagths reater than MS3106A16S.15
100 (30 metars) use BELDEN 5730,

» Transducer signals are low voltage and low powsfou are using A-B guidelines for cabling
installation, treat the transducer cable as a @aye®ycable. The transducer cable can be
installed in conduit along with other low power af) such as communication cables and low
power ac/dc I/O lines. It cannot be installed amauit with ac power lines or high power ac/dc
I/O lines.

» The shield of the cable must be attached onlyedMK3A1X. To properly drain the noise
away from the unit, the chassis ground termindhefthree pin power terminal must
connected to your earth ground bus. If you mutephe transducer cable, it must be done in
a grounded junction box. When splicing, treat thielsl as a signal-carrying conductor. Do not
connect the shield to earth ground at the jundtimaor transducer. If your transducer cable has
individually shielded pairs, then ideally the shiein the cable are also kept isolated from each
other in the junction box as well.
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Compatible Transducers

This unit is compatible with any AMCI single resehbased transducer, including the HT-20 series,
the H25-XX series, and the HT-20-X series. Theafsather transducers may also be supported with
the use of AMCI RM reference modules. Please wisitwebsiteywww.amci.comfor more

information on these resolver transducers. Clithvavw.amci.com/resolvers.adpr a direct link to the
page containing the resolver information.

Mounting

The NX3A1X can be panel mounted in two ways, eitirea DIN rail or panel mounted. The

mounting kit, included with the unit, contains t&¢N brackets, two panel brackets, and four #8 ssrew
needed to attach your choice of brackets to theAX3 Note that the enclosure is not sealed and the
NX3A1X must be installed in an adequate enclosoigrotect it from environmental contaminates.

Attaching the DIN Brackets

The following figure shows how to install the DIXalgkets so that the NX3A1X can be mounted on
EN 50 022 or EN 50 035 rail. Note that the bottaawof the unit is shown. The rear view is similar
and the brackets are installed in the same fashion.

1} Remove 3 DIM bracket, two #8 screws, and two #3
lock washers from the mounting kit bag

2} Side the DIN brackat anta the unit -

3} Install the bwo 28 sorews 3nd look washars to secure — .
thz bracket on the unit :E:”‘-' O VRN CF PR

[IRCOMPLETE) ;
4} Repeat on the ofher side. BACE VIEW 12 SIMILSR

—_— !
w 'V-
- CiN Bracket

#3 Sorews and
Lockwashers (2 places]

Attaching the Panel Brackets

The following figure shows how to install the pabedckets so that the NX3A1X can be securely
mounted to an enclosure. Note that the bottom wikthie unit is shown. The rear view is similar and
the brackets are installed in the same fashion.

1) Femaose 3 panel bracket, two 73 screws, and 1 |
bwo #E lock washers from the mounting kit bag.

2) Posttion the panel tracket oo e unit
3} Install the bwo & screws and lock washers to

secure the bracke! 1o e unit Boqﬂ vE|$E\-f_n= MEZAAT
N LETE: r
4} Repeat on the oler e BACH VIEW IS SIMLIAR
SI0E VIEW OF PANEL .
ERACHET INSTALLATION e

M “Parel Srackst
T

— &2 Sorews and
Lockmashers (2 places)

— ]

20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 6
Tel: (860) 585-1254 Fax: (860)584-1973 Hinsales @amci.com



NX3A1X Specifications Rev 1.0
Networked Resolver PLS Module

Environmental Conditions

Operating Temperature: 0 to 60° C

Relative Humidity: 5 to 95% (non-condensing)
Storage Temperature: -40 to 85° C

Throughput Time:

The NX3A1X has a typical throughput time of 1@0from input to output. The maximum throughput
time from input to output is 2Q3.

Data Transfer

Data updated automatically during the normal updatee Network. Programming the module is
accomplished with &rogramming Cycle, which uses two handshaking bits (Transmit and
Acknowledge).

Data Available to Processor

Status Bits, Resolver Position Data, Tachometea Ddgfault units of RPM), Limit Switch Output
Status, Input Status, and Group Position (groupeamardy)

Programmable Parameters

Apply Preset Transducer Fault Latch

Scale Factor Module Type (Independent or Gidoge)

Preset Value Resolver Type (AMCI or Autotech)

Two Motion Detect Ranges Limit Switch Type (NotmEmed, or Pulsed)

Input Active State Limit Switch Output On/Offtpeints

Tachometer Scalars Limit Switch Output Speed @amsation Advances
Count Direction Group Setup Programming

Tachometer Response
Program Storage

Non-volatile memory, battery backed RAM
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Input Function

The inputs to the NX3A1X have a debounce time of 0amd are scanned every 1ms. However, if the
inputs will be scanned every 1@9if the NX3A1X is operating in Group Modes 1 or 2.

In Independent Mode, each input is ANDed with eagtput. That is, input lis ANDed with output 1,
input 2 is ANDed with output 2 ... input 16 is ANDwdth output 16. In group mode, the inputs have
the following functions.

Input Function
Group 1 Control
Group 2 Control
Group 3 Control
Group 4 Control
Group 5 Control
Group 6 Control
Limit Switch Enable Input
First Cycle Input
9to 16 | Notused in Group Mode

N |OIAWIN|F

Input Status LEDs

The Nexus unit has 16 inputs that are divided iwim groups, each with its own common. Depending
on what is connected to the common, the inputseagither sinking or sourcing.

Common Connection Input Type LED color when
input active
Ground Sinking Red
+DC voltage Sourcing Green
Relay Output Wiring

Each Relay output, on both the NX2A1X and the exdERB-8 relay board, has two terminals. One is
labeled + and the other that is unlabeled. Conymat power supply to the + terminal and your léad
the unlabeled terminal.

1 2 <«— Output Number
+ | +
ONONONG®,
+ \—
Spuopll\pﬁl Load
: COM
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Relay Board Connections
An additional RB-8 relay board can be connectetthédNX3A1X if more than the eight built in outputs
are required.

Interconnections between the NX3A1X and relay bosurdade with £RP-(x) cables, where (x) is the
length in feet. Presently, two, six, and twelvetfoables are available from AMCI. CRP cables are
shielded, fine pitch ribbon cables with drain lagdoth ends. Due to their complexity, AMCI strijng
recommends that you purchase pre-assembled aed E€BP cables instead of making them yourself.
Connections are made by inserting the blue IDC eotar into the proper socket and connecting the
drain wire to the screw terminal. Note that th€lBonnector is keyed and can only be inserted é on
way. The retaining clips on the IDC socket snajr dlve top of the connector to secure it in pladee T
drain wire on the CRP cable must be connectedagsd¢hew terminals next to the IDC sockets. The
screw terminal on the NX3A1X module is connecte&&oth Ground. The two screw terminals on the
RB-8 relay boards are connected together.

* The CRP cable from the NX3A1X musé connected to the socket labeled “CN2” of the@RB
relay board.
» The additional RB-8 relay board does not requingeiernal power connections

Chassis Ground

When a relay board is DIN rail mounted the cassdkted from the panel by the plastic DIN rail
adapters. YoMUST run a heavy gauge wire from the Chassis GND ternaihthhe TB2 terminal block

to your ground bus to ground the metal relay beask. When a relay board is panel mounted, the case
is usually connected to chassis ground througimitienting hardware. If you believe that the ground i
insufficient, then run a heavy gauge wire from @tessis GND terminal to your ground bus.

RB-8 Sink / Source Inputs

The inputs on the additional RB-8 relay board dbhave any function.

Compatible Relays

Every output requires a solid state relay. Thekgyseare fused protected and have a retaining screw
and indicator LED. These relays are available f&WCl under the following part numbers.

Output Voltage Rated Current
KD-6 3 to 60Vvdc 3Adc
KA-3 120Vac 3Aac
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Chapter 2 : Programmable Parameters

The NX3A1X module is programmed from the Output Rtegs assigned to the network. The module
is setup by setting itBrogrammable Parameters. The programmable parameters are broken down as
follows:

» Module Operation Parameters — These functions allow the PLC to directly contioé t
functions of the Groups and the Limit Switch Ougut

» Module Setup Parameters — Parameters that set the modules’ mode of operaiuxh as
the active state of the physical inputs, paramekexisscale the tachometer data, and parameters
that program the range of the two motion detectors.

» Transducer Setup Parameters — Parameters that affect the resolver position.data

» Limit Switch Parameters — Parameters that program the type of limit switah; ANDing
functions that are to be used, the On/Off setppamnd the speed compensation advance
parameters.

» Group Setup Parameters - If you configure the module to operate in Groupdd then you
also have to program the Group Setup Parametees€elparameters assign the number of limit
switch outputs in the group, the Operating Modéefgroup, the setpoints of the Group
Channel, the Group Offset / Preset value, andrthets that are used to enable the group
outputs.

Module Operation Parameters

Output State without Network Connection

This setup parameter allows you to choose if thpuwia will be disabled or remain enabled when the
Network Connection is lost. By default, the outpwill be disabled when there is no network
connection. Please note that forced outputs Wilhgs be disabled when the network connection is
removed.

Increment/Decrement

This feature allows the PLC to either increaseamréase the On or Off setpoint of a Limit Switch
output by one count at a time. It is possibleltarge just the On setpoint, just the Off setpa@nhoth
at the same time.

Please note that the Increment/Decrement functbnahanges the On/Off setpoints in the NX3A1X
module’s memory. The On/Off setpoints that areexton the PLC’s memory are ncihanged by the
Increment/Decrement function.

Output Forces

You can force any output on or off by setting tperapriate bit in the output registers. A Force OFF
bit takes precedence over the corresponding FokebiO That is, if both the Force Off and Force On
bits are set at the same time, than the outputbeilDff, not On.

Input Forces

You can force any Physical Input on or off by sgjtihe appropriate bit in the output registers.ofcE
OFF bit take precedence over the correspondingeFoi¢ bit. That is, if both the Force Off and Force
On bits are set at the same time, than the ingubeiOff, not On.
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Module Setup Parameters

Tachometer Response

A bit value that sets how often the NX3A1X modupslates the tachometer data to the processor. The
two choices are 120 mSec and 504 mSec. The deflubk is 504 mSec. The NX3A1X modules have
two motion detectors that can be used to disabtieutsiwhen the machine speed is outside of the
motion detectors programmed range. These moticetttes are also updated at the programmed
Tachometer Response time. Internally, the tachanetgdated every 24 mSec. This update time is
used when calculating the limit output advance eslu

The Tachometer Response doesaftect the update time of the resolver’s positiaa.

Module Type

A bit value that sets whether the NX3A1X will beedsnIndependent Mode or in Group Mode. While
in Independent Mode, each output is independetiiebthers and has a corresponding input that is
ANDed with the output. When in Group Mode, theputs are combined into groups. The NX3A1X
module has a maximum of six groups. Each groupsgyaed a®perating Mode and an Inputhat
controls how the outputs fire.

Tachometer Scalars

The NX3A1X module allows you to scale the tachometdue reported to the processor. Therefore,
you can have the NX3A1X report a tachometer vabadesl to boxes per minute, inches per minute, or
any other meaningful value instead of the defaublutions per minute. The tachometer is scaletl wit
three valuesTach Multiplier, Tach Divisor, andTach Decimal Point. The tachometer reports the
rounded off integer value of the equation: (((Spe&M] * Tach Multiplier) / Tach Divisor ) / Tach
Decimal Point). The Tach Multiplier can be any gaebetween 0 and 1,100. The Tach Divisor can be
any integer between 1 and 63. The Tach DecimaltRaimbe 1, 10, 100, or 1000. As an example,
assume a speed of 100 RPM, a multiplier of 2, adiwof 3. The table below shows the different
Tachometer values based on the Tach Decimal Palaev

Decimal Point Value
1 10 100 1000
Calculated Tach 66.67 6.67 0.67 0.067
Reported Tach 67 7 1 0

When programming the Tach Decimal Point, you e@tdr, 2, or 3 into your programming data. This
corresponds to a Tach Decimal Point Value of 1,100, or 1000.

Physical Input Active State

These sixteen bit values program the active sfiateedPhysical Inputs. When an Active State bgas

to its default value of zero, the correspondingiinporks like a normally closed relay. The inputsihu
have current flowing through it to be deactivatéthen an Active State bits is set to one, the
corresponding input works like a normally open eehtThe input must have current flowing through it
to be activated.

Motion Detector ON/OFF setpoints

The NX3A1X has two motion detectotdD1 andMD2, which function as speed based limit switches.
You program a low speed setpoint and a high spegdist for each motion detector. If the low speed
setpoint is less than the high speed setpointtteoutput will be on when the velocity is betwélea
two setpoints and off at all other speeds. If the $peed setpoint is greater than the high spdpdise
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then the output will be off when the velocity igdween the two setpoints and on at all other speeds.
You can logically AND any limit switch output wittme state of either motion detector, but not baoth a
the same time. This disables the limit switch otitmless the machine is running at a speed that is
within the programmed range. The motion detecttpaets are always programmed in RPM,
regardless of the values of the Tachometer Scalaessetpoints have a range of zero to 32,767 RPM.

How often the ON/OFF state of the motion detecéwesupdated is based on the Tachometer Response
parameter. Like the tachometer, they will updéteee every 120 mSec or 504 mSec.

Note: If you are using the motion detectors to disalhét Iswitch outputs and your machine
accelerates to its final speed quickly, you mayehiavchange the Tachometer Response from
its default of 504 mSec to 120 mSec. This insunasthe limit switches will be enabled as
quickly as possible once the machine is runnirmgparating speed.

Transducer Setup Parameters

Apply Preset

Setting the Apply Preset bit while programming M3A1X module will cause the Machine Position
data to be changed to the Preset value that wampsty programmed with the setup data. The result
of the Apply Preset operation is saved through palosvn.

Note: Programming the setup data will undo the resiudtroApply Preset operation.

Count Direction

A bit value that sets the direction the transdsteft must rotate to increment the position colintan
be set to clockwise or counter-clockwise with aadédifof clockwise. Note that it is also possible to
reverse the count direction by switching the Saigdal pair in the transducer cable.

Transducer Fault Latch

A bit value that determines if a detected transdéedt is self clearing or latched. Transducerdts

can be caused by improper wiring, electrical naisey damaged transducer. When the module detects
a transducer fault, it sets an error bit in thedatransmits over the network. By default, thé3A1X
latches the fault until it sees a clear error comuinalt is also possible to program the NX3A1X keeac

the fault message as soon as a working transdasdsden attached. The Limit Switch Outputs are
always disabled when there is a transducer fault.

Resolver Type

A bit value that determines if the NX3A1X will inface with either AMCI or Autotech resolvers. By
default the NX3A1X will interface with AMCI resolve that have a transformation ratio of 0.95.
Setting this bit will allow the NX3A1X to interfacgith Autotech resolvers that have a transformation
ratio of 1.40.

Scale Factor
Sets the position resolution of the NX3A1X moduiés programmable to any value between 2 and
8192 counts per turn.
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Preset Value

This parameter sets the value thatMeehine Position will be set to when the Apply Preset command
bit is set in the setup data. Its default is zerd it is programmable to any value between zedo an
(Scale Factor - 1). ThHdachine Position is the position that the NX3A1X module reportshe t
processor. As you will see later, when operatimgNIX3A1X in Group Mode, you can offset the
position that thgroup uses when determining the on/off state of its owstp/hen this happens, the
manual will use the ter@roup Position to distinguish this position count from tiachine Position.

Limit Switch Parameters

Limit Switch Type Parameter

Programs the type of limit switch the output chdnviét be. The three choices aNormal, Pulse, and
Timed. Normal outputs turn on and off based only on remtévposition. Pulse outputs generate a pulse
train between two position values. Timed outpuésgsition on, time off or position off, whichever
occurs first, outputs.

Motion ANDing Parameter

You can disable a limit switch output by ANDingaith one of the two motion detectors. This prevents
the output from firing until the machine is runniaga speed within the programmed motion detector
range. This parameter give you the choice of noidhoANDing or ANDing it with either MD1 or

MD2.

Enable ANDing Parameter

When in Group Mode you can disable a limit switcitput by ANDing it with an input. Use this bit
value to attach theS Enable Input to the limit switch output. This parameter is need when in
Independent Mode because each output has a condiagpdedicated input that can be used to disable
the output.

Limit Switch ON / OFF Setpoints

Limit Switch Setpoints are a pair of position vadwa which the outputs turns on and off. The limit
switch is on when the position value is betweenttiesetpoints. Setpoints can be programmed to any
value between 0 and (Scale Factor -1).

Normal Limit Switch: Eight pairs of ON / OFF setpoints that give you alhdity to turn the output on

and off eight times per cycle.

Pulse Limit Switch: One ON / OFF setpoint pair that sets the leaddge of the pulse train and the

trailing edge of the pulse train. Two additionatgraetersTotal Number of
Pulses and Pulséuration, must also be programmed. The Total Number of
Pulses is the number of pulses in the train. THeePDuration is the number of
counts that each pulse is On. The difference betilee ON and OFF setpoints
must be greater than or equal to: ((Total Numbd?wdges *Pulse Duration) +
(Total Number of Pulses -1)).

Timed Limit Switch: One ON / OFF setpoint pair that sets the ON pos#iod OFF position of the
limit. A third parameter sets the amount of time tdutput is on. Usually, the
output will turn on at the ON setpoint and remamfor the specified length of
time. However, if the OFF setpoint is reached betbe timer times out, the
output turns off immediately. The maximum lengthiofe an output can be on
is 9.999 seconds. All 16 outputs of the NX3A1X tenprogrammed as a
timed output.
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Limit Switch ON / OFF Advances

Two parameters that allow the limit switch chanimetompensate for fixed delays in the system. The
maximum compensation is £99.9 mSec. Setting theaAdg to a positive value will cause the output to
turn on earlier in the cycle. Setting the Advarza negative value will cause the output to turreder

in the cycle.

Because most PLCs do not support numbers with d¢goints in them, the Speed Compensation
value entered will appear to be ten times the ddsialue. For example, a Speed Compensation value
of 5.2ms would be entered as 52.

Group Setup Parameters
The Group Setup Parameters must also be prograrfiyma are using the NX3A1X module in Group
Mode. There are a maximum of six groups available.

Output Quantity

This parameter sets the number of limit switch atgpn the group. Outputs are assigned to a gnoup i
consecutive order. As an example, assume that Grasipssigned six outputs and Group 2 assigned
eight outputs. Then limit switch outputs 1 to 6 assigned to Group 1 and limit switch outputs T40
are assigned to Group 2. This leaves two outputarfother group. If you try to assign more than two
outputs to another group, the NX3A1X will responithvan error message.

Group Operating Mode
This parameter specifies the groups’ Operating M&awen different modes are presently available.

Mode 0: Outputs operating in Mode 0 function agr@pte limit switch and are not affected by the ibpu
terminal or group channel.

Mode 1: Outputs operating in Mode 1 are always kbt turn on at their programmed setpoints.
When the group input is activated, the group’s fi@siis preset to the group’s preset value.
The input is ignored until the group control pamitis reached. The input must transition
from O to 1 after the group control position isaiead.

Mode 2: Outputs operating in Mode 2 are disabled tire group input is activated, at which time the
group’s position is preset to the preset valuee dtitputs will be active until the group control
position is reached. The input is ignored until gheup control position is reached. The input
must transition from O to 1 after the group conposition is reached.

Mode 3: Outputs operating in Mode 3 can be actiMg when the group control input is active. The
group channel On/Off points are not used in mode 3.

Mode 4: Outputs operating in Mode 4 will be actigeone cycle only when the group’s input
transitions from 0 to 1 between the group chanr@fisand Off points. The cycle ends when
either the group channel On or Off point is reagladvhich point the outputs turn off.

Mode 5: Outputs operating in Mode 5 will be actiseone cycle only when the group’s input is active
in the range between the group channel’s On ang@fits. The outputs will be active only
when the resolver’s shaft is turning, or if thesficycle input is active. The outputs will turn
off after there is no change in position for eitB@dms or 120ms, depending on how the
tachometer response parameter is set. The cydteveimen either the group channel On or Off
setpoint is reached, at which point the outputs aif.

Mode 6: Mode 6 is similar to mode 5 except thatdhtouts will be disabled when the group’s position
data rolls over to zero.
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Group Channel ON / OFF Setpoints

Each Group has an internal limit switch called 8reup Channel. Its use is dependent on the groups’
Operating Mode. It is typically used either to eealr disable the group’s inputs and outputs. Tates
of the Group Channel is only used internally by dheup.

Group Offset / Preset Value

Each group has an offset / preset value to adpestiachine position for the group. In Operating
Modes 0, 3, 4, 5, and 6, this value acts as aipngffset. In Operating Modes 1 and 2 this valoes a
as a preset. These values do not affect the Machfiiset that adjusts the position value reportegrov
the backplane. They only affect the position valsed by the group when calculating the on/off statu
of the limit switch outputs assigned to the group.

Chapter 3: INDEPENDENT MODE OPERATIONS

When To Use Independent Mode

You should use Independent Mode when your onlyiremqent is for resolver position based limit
switches. Group Mode adds powerful functionalityite NX3A1X that can decrease the operations
performed by the PLC by off loading a substantiabant of logic to the NX3A1X. However, if you

do not need this functionality, operating the NXXAmhodule in Independent Mode eliminates all of
the Group Mode programming which simplifies mods#¢up. When in Independent Mode, the Enable
ANDing Parameter and all of the Group Setup Pararaeire not used.

Independent Mode Features
The following limit switch features are availabléie in Independent Mode.

Limit Switch Output Type

You can program the type of limit switch the outph&innel will be, Normal, Pulse, or Timed. Normal
outputs turn on and off based on position. Puldpuia generate a pulse train between two position
values. Timed outputs are position on, and eitinee ff or position off, whichever occurs first.

Speed Compensation

Separate ON/OFF advances for each limit switchstilteavailable to compensate for fixed delays in
the system. The maximum compensation is +99.9nfSetting the Advance to a positive value will
force the output to turn on earlier in the cyclettfdg the Advance to a negative value will force t
output to turn on later in the cycle. Because mhsEs do not support numbers with decimal points in
them, the Speed Compensation value entered widapp be ten times the desired value. For
example, a Speed Compensation value of 5.2ms virmukhtered as 52.

Motion ANDing

Both motion detectors are available in Independiérde. You can disable a limit switch output by
ANDing it with either of the two motion detectoi&his prevents the output from firing until the
machine is running within the speed range progragnim® the motion detector.
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Physical Limit Switch Disable Inputs

A feature not available in Group Mode is the PhgkicS Disable Inputs. While in Independent Mode,
each output can be disabled by the correspondiggi€l input. That is, each Output is ANDed with
each Input.

Output 1 is attached to Input 1, Output 2 to Irpuetc. The outputs will not fire unless the
corresponding Physical input is active. By defathiis feature is automatically disabled. If youea
the Physical Input Active State parameters to ttlefault values of zero, the inputs will act like
normally closed relays. If you do not use the inpl outputs will then fire normally. While in @Grp
Mode, a single input per group can be used to thghle outputs assigned to the group.

Chapter 4: GROUP MODE OPERATIONS

When To Use Group Mode

You should use Group Mode when you want to comtmaltiple Limit Switch outputs from a single
input. The Group Mode functions allow you to fihe outputs only after a product has been detected,
or only if a product has been detected while ihithe correct location.

In addition to all of the features available in épe&ndent Mode (Limit Switch Output Type, Speed
Compensation, and Motion ANDing), the following fig@es are also available in Group mode.

Assigning Limit Outputs to Groups

Each Group has &utput Quantity parameter. This parameter defines the number plutsiassigned
to the group. Outputs are assigned in consecutter oThe maximum number of outputs per group is
sixteen. When operating the NX3A1X module in Grdligpde you must assign an output to a group
before using it. The module will give you an erifoyou try to program Limit Switch Parameters for a
limit switch output that is not assigned to a group

Group Inputs
Each of the six groups has a dedicated input. Qperating Mode assigned to the group defines the
function of the input.

When the NX3A1X module is in Group Mode, there @s® two additional inputs available. The first
is theLSEnable Input. Any output can be tied to the LS Enable Inpiie Dutput is tied to the LS
Enable Input with an ANDing function. That is tays every output tied to the corresponding LS
Enable Input will only fire if the LS Enable Inpistactive.

The second of the inputs is tRast Cycle Input. This input only applies to groups operating indde
5 or 6. The purpose of the First Cycle Input iemable the group outputs to fire on the first maehi
cycle if other conditions are also met. Its uskilly described below in the Mode 5 section of this
chapter.

Note: In group modes 4, 5 and 6, the inputs will beedain only if the position data is scanned
between the programmed group channel's On and @ftq If the resolver position data passes
through the group channel in less than 1ms, thatimay not be detected.
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Each Group has its own dedicated input. Thatieu@ 1 is always controlled by Input 1, Group 2 by
Input 2, etc. The table below lists the input nenstfor all of the Groups, LS Enable, and FirstI€yc
Inputs.

Physical Input

Group 1 Input
Group 2 Input
Group 3 Input
Group 4 Input
Group 5 Input
Group 6 Input
LS Enable Input
First Cycle Input]
Not used in 9to 16
Group Mode

XN OB |WIN|F-

Mode O

When a group is placed in Mode 0 its outputs wifidtion as normal limit switches. Inputs assigred t
the group are not used and the Group Channel retdzerprogrammed. Outputs in the group can still
be conditioned by tying them to the LS Enable Ingnud/or either of the two motion detectors. The
outputs assigned to the group will cycle their otsmnce per transducer rotation. The group asah
Group Offset parameter that can be used to mak&thep Position different from the Machine
Position. If the Group Offset equals zero then@neup Position will equal the Machine Position.

Mode 1

When a group is placed in Mode 1 its outputs witidtion as normal limit switches. Outputs in the
group can be conditioned by tying them to the L&k#& Input and/or either of the two motion
detectors. The difference between Mode 1 and Madeltat you can use the Group Input to Apply a
Preset to the Group Position. Typically the Groupuk is tied to a sensor that detects a registratio
mark on the machine or a product. When the maskiised the Group Position is preset to the value
programmed in the Group Preset parameter. Thishsgnizes the outputs in the group to the
registration mark or the product. The position barpreset to any value between zero and (Scale
Factor -1). Any transitions of the Group Input ayeored until either of the Group Channel’s On/Off
setpoints are reached.

Mode 2

Mode 2 is very similar in operation to Mode 1. Tdmdy difference between the two Operating Modes
is that the outputs in Mode 2 are normally disabl&te Group Input is used to preset the Group
Position to the value stored in the Group Presetmater. As in mode 1, the group position can be
preset to any value between zero and (Scale FdgtoWhen the Group Position is preset, the ogtput
are enabled, and the Group Input disabled, urgildtivell in the Group Channel is reached. Outputs in
the group can be further conditioned by tying thierthe LS Enable Input and/or either of the two
motion detectors. Typically, the Group Input isitie a sensor that detects the presence of product.
When the product is sensed, the group outputsyaxdhsonized to the product and are allowed to fire.
If a product is not present on the next transduatation, the outputs will not fire again.
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Mode 3

When a group is placed in Mode 3 the Group Inpusid to enable the outputs in the group. The
Group Channel has no affect and need not be progeainThe Group Input is typically tied to a sensor
that detects the presence of material. The outpilitenly fire when material is present. Outputstiire
group can be further conditioned by tying themh® LS Enable Input and/ or either of the two motion
detectors. The outputs assigned to the group wdlectheir outputs once per transducer rotatiohe T
group has a Group Offset that can be used to nmek&toup Position different from the Machine
Position. If the Group Offset equals zero then@neup Position will equal the Machine Position.

Mode 4

When a group is placed in Mode 4 the Group Inpusid to enable the outputs for one cycle. The
positive transition, (inactive state to active),tha Group Input must occur between the programmed
Group On and Off Channel Setpoints in order fordbguts to be enabled. The outputs are enabled
until the dwell on the Group Channel is again reaciThe Group Input is typically tied to a sensat t
detects the presence of material. The outputsthét only fire when material is present and cotyect
positioned. Outputs in the group can be furtheddmned by tying them to the LS Enable Input amd/o
either of the two motion detectors. The outputsgass! to the group will cycle their outputs once pe
transducer rotation. The group has a Group Offedtcan be used to make the Group Position
different from the Machine Position. If the Grouff€dt equals zero then the Group Position will équa
the Machine Position.

Mode 5

When a group is placed in Mode 5 the Group Inpusid to enable the outputs for one cycle. In Mode
4, a positive transition on the Group Input mustuwdetween the Group Channels’ On and Off
setpoints in order for the outputs to be enabledddde 5, the outputs are enabled if the Grouptligu
active at any time between the programmed Groupr@hOff Channel Setpoints. The outputs are
enabled for one cycle. The Group Input is typictitd to a sensor that detects the presence of
material. The outputs will then only fire when miédkis present. Outputs in the group can be furthe
conditioned by tying them to the LS Enable Input/an either of the two motion detectors.

In Mode 5, the outputs are disabled within the progned update time of the Tach Response if the
machine stops for any reason. In gluing applicatitms shuts off the glue gun if the machine stops
while glue is being applied. The First Cycle Inpah be used to re-enable the outputs once the nechi
has started again. The group has a Group Offset#imabe used to make the Group Position different
from the Machine Position. If the Group Offset eguzero then the Group Position will equal the
Machine Position.

Mode 6
Mode 6 is similar to mode 5 except that the outpulisbe disabled when the group’s position data
rolls over to zero.
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Chapter 5: Input Reqisters

The NX3A1X module reports the resolver position aatbcity data, as well as module status and
programming errors to the PLC using 20 sixteemnpitit registers. These registers have the follgwin
function.

Input
Word Function
0 Module Status (see description below)

Note: A ControlLogix syster 1 Machine POSIIIQH Data -
using ControlNewill require Resolyer VeIOC|_ty Data (dgfault units of RPM) The
22 input words. The first tw 2 Velocity Data will be zero if there is a clearabi@nsducer
words will always be zero, fault.
and the Module Status Word 3 Limit Switch Output Status
will be located in word 2. (bit O = output 1, bit 1 = output 2 ... bit 15 = out{d.6)

4 Input Status

(bit 0 = input 1, bit 1 = input 2 ... bit 15 = inpli6)
5 Setup Programming Errors (see description below)
6 Group Programming Errors (see description below)
7
8

Group Number with error

Group 1 position data (Zero if the group is ned)

9 Group 2position data (Zero if the group is nad)s
10 Group 3position data (Zero if the group is negd)

11 Group 4position data (Zero if the group is nsgd)

12 Group 5position data (Zero if the group is nsgd)

13 Group 6position data (Zero if the group is nead)

14 Output Programming Errors (see description below
15 Output Number with error

16 Output Setpoint Number with error

17 Reserved
18 Reserved
19 Reserved

Word 0: Module Status

Bit 0: set when setup data is invalid (see inpgister 5 for a detailed description of the error)

Bit 1: set when group data is invalid (see inpgistrs 6 and 7 for a detailed description of
the error)

Bit 2: set when Limit Switch data is invalid (seput registers 14 to 16 for a detailed
description of the error)

Bit 3: set when Increment / Decrement Output Nunibémvalid (range 1 to 16). Also set if
any of the unused bits are set in the control vewedset, if neither the increment or
decrement setpoint bits are selected, or if yotaipcrement or decrement an output
that has not yet been programmed.

Bit 4: set when the Increment / Decrement Setpgdunnhber is invalid (range 1 t0 9, 9
programs all of the on/off setpoints), if you toyincrement an on setpoint past the off
setpoint or vice versa, or if you try to incrementdecrement a setpoint that has not
been programmed.
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Bit 5: set when Message Ignored Error (generateiiyliyg to program the module when a
programming error exists). This bit will also e shen Setup Word 12 is not equal to
zero.

Bit 6: set when Module Fault (generated if the NXA3fails its power up test) This bit will
also be set if there is no reference voltage ptesen

Bit 7: set when Transducer Fault. If the faultlisarable, the position data will be updated,
the velocity data will be zero, and the outputd bd disabled.

Bit 8: MD1 bit, set when the transducer’s velog¢ityRPM is within the range programmed
into Motion Detector 1.

Bit 9: MD2 bit, set when the transducer’s velog¢ityRPM is within the range programmed
into Motion Detector 2.

Bit 10: Tachometer Overflow, set when the scaletidaneter value in input register 2 exceeds

32,767.

Bit 11: Set when the output registers are beingl tisdéorce the outputs and inputs on and off.
Bit 12: Command Error. Set when more than one efits 1 to 5 are set, if reserved bits 6 to
12 are set during a programming cycle, or if yguidrprogram groups when the

module is operating in independent mode.

Bit 13: reserved, always equal to zero

Bit 14: Mode status bit, 0 = independent mode,gtoup mode

Bit 15: Acknowledge bit. Set when the NX3A1X moelskees that the Transmit bit in output

register O is set.
Word 1: Machine Position (The position data is regabif there is a clearable transducer fault)
Word 2: Scaled Resolver Velocity Data (The velodiaga will be zero if there is a clearable trangaduc
fault.
Word 3: Limit Switch Output Status (bit O = outdytbit 1 = output 2 ... bit 15 = output 16)
Word 4: Input Status (bit 0 = input 1, bit 1 = ingu... bit 15 = input 16) (If the input is configd to
be active high, than these bits will be on whenitipait is receiving power. If the input is
configured to be active low, than these bits waldn when the input is not receiving power.)
Word 5: Setup Programming Errors

Bit 0: Scale Factor Error. Set if the Scale Fatautside of the range of 2 to 8192.

Bit 1: Preset Value Error. Set if the Preset Vatueutside of the range of 0 to (SF-1).

Bit 2: reserved, will always be zero.

Bit 3: Motion Detect 1 Error. Set if one or both tm Detector 1 setpoints are outside the
range of 0 to 32,767, or if the setpoints are equahot zero.

Bit 4: Motion Detect 2 Error. Set if one or both tibm Detector 2 setpoints are outside the
range of 0 to 32,767, or if the setpoints are equahot zero.

Bit 5: Tachometer Scalars Errors. Set if the Taoster Multiplier, Tachometer Divisor, or

Tachometer Decimal Point parameters are outsideedf programmable ranges. The
bit will also be set if the Tachometer Multipl#r 0 and the Tachometer Divisor = O.

Bits 6 to 14: Reserved, will always set to zero.

Bit 15: Setup Command Word Error. Set if one orenaf the reserved bits in the setup
command word are set to “1” during a setup progrargraycle.

Word 6: Group Programming Errors

Bit 0: Group Offset/Preset Error. Set if the Grddifiset/Preset value is outside of the range
of 0 to (SF-1)

Bit 1: Group Programming Error. Set if the outguintity or operating mode parameter is
invalid.

Bit 2: Group Channel Setpoint Error. Set when onboth of the group channel setpoints are
outside of the range of O to (SF-1) or if both setifs are equal but not zero.

Bits 3 to 14: Reserved, will always be set to zero.
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Bit 15: Group Command Word Error. Set when oneore of the reserved bits in the group
command word are set to “1” during a group programgreycle.

Word 7: Group Number with error. If any of theshit to 2 are set in input register 6, than thisdwvor
will indicate which group, 1 to 6, has the prograimgrerror.

Word 8: Group 1 position data

Word 9: Group 2 position data

Word 10: Group 3 position data

Word 11: Group 4 position data

Word 12: Group 5 position data

Word 13: Group 6 position data

Word 14: Output Programming Errors

Bit 0: On Setpoint Error. Set when a Limit SWitdN Setpoint is outside of the range of 0 to (SF
—1). Input registers 15 and 16 will report whialtut and setpoint have the error.

Bit 1: Off Setpoint Error. Set when a Limit Swit@FF Setpoint is outside of the range of O to
(SF — 1) or if the on and off setpoints are equéliot zero. Input registers 15 and 16 will
report which output and setpoint have the error.

Bit 2: Advance Error. Set when an advance valwitside of the range 0899. Input register
15 will report which output has the error.

Bit 3: Timed Output Error. Set when a timed outgartge is outside of the range of (1 to 9999)
or if the on/off setpoints of a timed output aréside of the range of O to (SF-1).

Bit 4: Reserved, will always be equal to zero.

Bit 5: Pulsed Output Error. Set if there is aroewith one or more of the pulsed output
parameter. The difference between the leadingrailthg edge setpoints must be greater
than ((Pulse Quantity * On count) + (Pulse Quantitl)). This bit will also be set if the
on/off setpoints of the pulsed outputs are outsidéie range of 0 to (SF-1).

Bit 6: Output Quantity Programming Error. This Will be set if you try to program more than
two outputs at a time in Output Programming Bloakdavl, if no outputs are selected in
word 1, or if you try to program outputs not assigno a group.

Bit 7: Reserved, will always be equal to zero.

Bit 8: Limit Switch Disabled. Set to “1” when tleitputs are disabled because the outputs have
not been programmed, if there is a transducer,fauif the outputs have been disabled by
the disable output command. The outputs will dlsalisabled, and this bit set, after either
the Setup or the Group data have been programmed.

Bits 9 to 14: Reserved, will always be equal tazer

Bit 15: Limit Switch Command Word Error. Set undiee following three conditions

1. Set when one or more of the reserved bits imthput command word are set to “1”
during a group programming cycle.
2. Set if you try to use both motion detect ANDonga single output.
3. When the module is used in group mode, thigslsiet if you attempt to program a limit
switch that has not been assigned to a group.
Word 15: Output Number where output programmingreoccurred, range of 1 to 16.
Word 16: Setpoint Number where output programmimgreoccurred, range of 1 to 8
Words 17 to 19: Reserved, set to zero
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Chapter 6: Output Registers

The NX3A1X module is programmed through 40 sixtb#moutput registers. Because of the amount of
data that is required to totally program the modate to limit the number of words transferred over
the Network, five different programming blocks ased to program the module. Output register 0
always has the same function, and the functiorgiters 1 to 39 will vary depending on the data
contained in register 0. Because of this programgmiethod, a maximum of 10 programming cycles
will be required to completely program the moduléhe following table outlines the five programming
blocks.

Programming

Block Function
Count Direction, Tachometer Response, Module typansducer Fault
Setup Latch, Transducer Input Type, Scale Factor, Piéakte, Motion Detect

Values, and Input Active State.

Number of outputs assigned to group, group modajmchannel on and
Group off setpoints, group preset/offset value. All gioups are programmed
with one cycle.

Limit switch type, ANDing type, on/off advancespB8/off setpoints. Twd
Output outputs can be programmed with each programminig cy@quiring 8
programming cycles to program all 16 outputs.

Select increment/decrement type, limit switch tadpisted, and setpoint

Increment / . . !
Decrement tC?/Cblg adjusted. Only one output can be changddesith programming
Force outputs and inputs on or off. Sending thigyamming block
Force places the module in a “Force Mode” in which angroes to the

appropriate output registers will be acted on witheoprogramming cycle.

Word 0: Control Word (This Command word will be dde select which programming block is to be
sent to the NX3A1X. Setting more than one of the bto 5, or setting bits 6 to 12 during a
programming cycle will generate a command errgrutiregister 0, bit 12)

Bit 0: Apply Preset Value to Machine Paosition

Bit 1: Program Setup

Bit 2: Program Groups

Bit 3: Program Outputs

Bit 4: Program Increment / Decrement Function

Bit 5: Place Output Registers in Force mode

Bits 6 to 12: Reserved, must be equal to zero

Bit 13: Set to disable all outputs, reset to enalileutputs (This parameter is not saved on
power down.)

Bit 14: Clear Errors

Bit 15: Transmit bit

Note: If the PLC is powered, and the transmit bit isvgken the Nexus unit is powered up, then the
Nexus unit will act on any valid data containedha output registers. However, if the PLC is
powered up with the transmit bit on, then the Newwi$ will ignore any valid data in the output
registers.
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Setup Programming Block, Words 1 to 39

Note: Programming the Setup Block with valid data cddaoth the Group and Limit Switch Output
Programming.

Word Function
1 Bit Level Setup Parameters (See description below
2 Scale Factor (2 to 8192)
3 Preset Value (0 to (SF-1))
4 Motion Detect 1 Low RPM (0 to 32,767)
5 Motion Detect 1 High RPM (0 to 32,767)
6 Motion Detect 2 Low RPM (0 to 32,767)
7 Motion Detect 2 High RPM (0 to 32,767)
8 Real Input Active State. Reset if the input iS\actow, set if the input is active
high. (bit 0 = input 1, bit 1 = input 2, ... bit 15iaput 3)
9 Tachometer Multiplier (0 to 1100)
10 Tachometer Divisor (0 to 63, 0 only if Tachomé¢riltiplier is 0)
11 Tachometer Decimal Point (0 to 3)
12 Reserved, must be set to zero.
13 to 39 Not used. These words should be “dom#sa

Word 1: Bit Level Setup Parameters
Bit O: Count Direction (0 = CW, 1 = CCW)
Bit 1: Tachometer Response (0 = 504ms, 1 =120mategane. The update time applies to

the tachometer data reported over The Network tlaa@N/OFF status of the motion
detectors. The Tachometer Response doeaffemtt the update time of the resolver’'s
position data.)

Bit 2: Module Type (0 = Independent Mode, 1 = Grddqpde)

Bit 3: Reserved, must be set to zero.

Bit 4: Transducer fault latch (0 = fault latcheds fault cleared. Default value is latched)
Bit 5: Resolver Type (0 = AMCI, 1 = Autotech, deftais AMCI)

Bit 6: Reserved, must be set to zero.

Bit 7: Reset to disable the outputs when ther@isetwork connection. Set to have the

outputs remain enabled when there is no networkection. If set, the outputs will
turn on and off based on the resolver’s positiBfease note that forced outputs are
always disabled when the network connection is ketpregardless of the state of this
bit.

Bits 8 to 15: Reserved, must be equal to zero
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Group Programming Block, Words 1 to 39

Note: Programming the Group Setup clears the Limit 8wiDutput programming

Word Function

1 Group 1Setup Programming Bits (See descriptidow)e

2 Group 1 Channel On Paint (0 to Scale Factor — 1)

3 Group 1 Channel Off Point (0 to Scale Factor —1)

4 Group 1 Offset or Preset Value (mode depend®@rtt) Scale Factor —1)
5 Group 2 Setup Programming Bits (See descriptaav)
6

7

8

9

Group 2 Channel On Point (0 to Scale Factor — 1)

Group 2 Channel Off Point (0 to Scale Factor —1)

Group 2 Offset or Preset Value (mode depend@rtt) Scale Factor —1)
Group 3 Setup Programming Bits (See descriptelovi)

10 Group 3 Channel On Point (0 to Scale Factor — 1)

11 Group 3 Channel Off Point (0 to Scale Factor —1)

12 Group 3 Offset or Preset Value (mode dependert) Scale Factor —1)
13 Group 4Setup Programming Bits (See descripteiovi)

14 Group 4 Channel On Point (0 to Scale Factor — 1)

15 Group 4 Channel Off Point (0 to Scale Factor —1)

16 Group 4 Offset or Preset Value (mode dependert) Scale Factor —1)
17 Group 5Setup Programming Bits (See descripteiovi)

18 Group 5 Channel On Point (O to Scale Factor — 1)

19 Group 5 Channel Off Point (0 to Scale Factor —1)

20 Group 5 Offset or Preset Value (mode dependerit) Scale Factor —1)
21 Group 6Setup Programming Bits (See descripteovi)

22 Group 6 Channel On Point (O to Scale Factor — 1)

23 Group 6 Channel Off Point (0 to Scale Factor —1)

24 Group 6 Offset or Preset Value (mode dependerit) Scale Factor —1)

251t0 39 Not used. These words should be “domésa

The Setup Programming bits of all six groups hasf¢fiowing layout:

Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit

15 | 14 | 183 | 12 | 11 | 10 | 09 | 08 | O7 | 06 05 | 04 ] 03 | 02 | 01 00

<

'CE a The mode used The number of limit switch outputs
o2/ 0| 0| 0] 0 |inthegroup, 0 0 | assigned to the group, range of 1 tp
% o range of 0 to 6 16

n
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Output Programming Block, Words 1 to 39

Word 1: Outputs Programmed

This word controls which two outputs are programnmedutput registers 2 to 39. Each bit in this evor
corresponds to an output, that is bit 0 = outputitl] = output 2, ... bit 15 = output 16. Any twitsh
can be set during an output programming cycle. duiput assigned to the least significant bit ef th
two will be programmed in words 2 through 20 andalled the_ower Output. The most significant

bit of the two will be programmed in words 21 thghu39 and is called tHdpper Output. If only one

bit is set, only registers 2 through 20 will bedis&nd the data in words 21 through 39 will be rglo
Setting more than two bits will generate an Oufpuantity Error, which is indicated by input word, 14
bit 6. Any errors in the output programming datfl @ause even valid changes to be ignored.

The function of Output Programming Words 2 thro@§hs shown in the following table.

Lower | Upper Normal Output Pulsed Output | Timed Output
Output | Output Function Function Function
Word Word
2 21 Output Setup Bits (See description below)
3 22 On Advance (0 t099.9) in 0.1ms increments
4 23 Off Advance (0 t099.9) in 0.1ms increments
On position,
5 24 On Setpoint 1 (0 to SF-1) leading edge of On Setpoint
1* pulse
Off Position,
6 25 Off Setpoint 1 (0 to SF-1) trailing edge of Off Setpoint
last pulse
7 26 On Setpoint 2 (0 to SF-1 TotaIPItljjsrzks)er of Dwell Time
8 27 Off Setpoint 2 (0 to SF-1) Pulse Duration 0
9 28 On Setpoint 3 (0 to SF-1) 0 0
10 29 Off Setpoint 3 (0 to SF-1) 0 0
11 30 On Setpoint 4 (0 to SF-1) 0 0
12 31 Off Setpoint 4 (0 to SF-1) 0 0
13 32 On Setpoint 5 (0 to SF-1) 0 0
14 33 Off Setpoint 5 (0 to SF-1) 0 0
15 34 On Setpoint 6 (0 to SF-1) 0 0
16 35 Off Setpoint 6 (0 to SF-1) 0 0
17 36 On Setpoint 7 (0 to SF-1) 0 0
18 37 Off Setpoint 7 (0 to SF-1) 0 0
19 38 On Setpoint 8 (0 to SF-1) 0 0
20 39 Off Setpoint 8 (0 to SF-1) 0 0
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OUTPUT SETUP WORDS The first word of each of the two output prograimg blocks, words 2
and 21, contain the Output Setup Word. These wibefise the type of output (normal, timed, or
pulsed) and if any ANDing will be used. The degtian of these output setup words is shown below.

Bit | Bit | Bit | Bit | Bit | Bit Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 14 | 13 | 12 | 11 10 09 08 | 07 | 06 05 04 | 03 | 02 | 01 00
5o .
2 3 M0t|_0n
® S ANDing 0 0 0 0 0 0 0 0 0 0 0 Output
JZ> = Control Type
o8 Bits
8 (0]
Output Type
Bit 1 Bit 0 Function
0 0 Output not used
0 1 Pulse Output
Timed Output
1 0 (Starts timing only after the input is active. Fkloes
not include the group mode enable bit.)
1 1 Normal Output
Motion ANDiIng
Bit 14 Bit 13 Function
0 0 No Motion ANDing
0 1 Motion ANDing 1
1 0 Motion ANDing 2
1 1 Reserved for future uge

bit 15: In Group Mode onlythis bit is set for Output Enable ANDing (by iripand reset for
no ANDing. In group mode, enable ANDed timed ot$ptart timing regardless of
the state of the enable input. This bit is a “d@are” in independent mode.

Output Programming Notes

Because most PLCs do not support numbers with @gigints in them, the Speed Compensation
value entered will appear to be ten times the ddsialue. For example, a Speed Compensation
value of 5.2ms would be entered as 52.
When programming a Timed Output, the dwell time &aange of 1 to 9999 (for 1ms to 9999ms)
and the On/Off setpoints have a range of 0 to €SEattor-1).
Pulsed outputs have two additional parameters. Tota Number of Pulses is the number of
pulses in the train. Theulse Duration is the number of counts that each pulse is On.

When programming a Pulsed Output, the differen¢eden the On and Off setpoints must be
greater than or equal to: ((Total Number of PufsBslse Duration) + (Total Number of Pulses -
1)). Also, the range of the On and Off setpoint8 to (Scale Factor —1).
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Increment / Decrement Programming Block, Words 1 to 39

Word 1: control bits
Bit O: set to change on setpoint
Bit 1: set to change off setpoint
Bit 2: reset to increment setpoint, set to decrdraetpoint
Bits 3 to 15: reserved, must be reset to zero
Word 2: Increment/Decrement Limit Switch Numbem@e 1 to 16)
Word 3: Increment/Decrement Setpoint Number (rahge9) (if the value equals 9, than all of
the on/off setpoints will be incremented or decreted.)
Words 4 to 39: Not used. These words should be'tdares.

Note: The Increment/Decrement function cannot be usedutputs that have not been programmed.

Force Function Programming Block, Words 1 to 39

The force function works differently than the otlpeogramming blocks. Once the output
registers are in force mode, any changes to trewiiitbe acted on immediately. That is it will
not be necessary to use a programming cycle togehine force values. Input register 0, bit 11
will be set to indicate that the module is in fornede.

Word 1: Force Outputs On

Word 2: Force Outputs Off

Word 3: Force Inputs On

Word 4: Force Inputs Off

Words 5 to 39: Not used, should be considered ‘tdtares.”

Note 1: Force Off takes priority over Force On.afIs, if both the Force Off and Force On bits
are set, than the output will be Off not On.

Note 2: It is not necessary to program the outpatsre the force will take affect.

Note 3: Cycling power to the unit takes the moduleof force mode.

Note 4: Transmitting any of the other programmitarks to the Nexus will take the unit out of
force mode.

Note 5: Outputs that have been forced on will rented even if the unit is in transducer fault.
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Chapter 7: Network Connections

ControlNet Hardware Overview

| | H

Resolver (00000000 0006006000)
Inpul ——_|
[ ®» 12345674 O

12345 123

10 O3 Power
20 Oy °J° O O Connector
1 A 2 B \A

Resolver Status / /

LED Control Net Selects Node Control Net Connectors
Status LEDs Address

ControlNet Connectors
The Nexus module has two BNC network connectiobsl&éd A and B.
Node Address Selection

The Nexus module has two rotary switches usedtttheanodule’s address on the network. Any

node from 0 to 99 can be selected. Switch 1 ketsie digit and switch 2 sets the 10s digit of the

address. For example, if the Nexus is to be ilestalt node 46, switch 1 would be set to 6, and

switch 2 would be set to 4. Note, changing theenaddress only takes affect at power up.

Changing the address while power is applied td\lveus module will generate a minor fault.
Throughput Time

The NX3A1C has a typical throughput time of u8dGrom input to output. The maximum
throughput time from input to output is 260

Network Update Time

The NX3A1C has a minimum network update time of 5ms

Note: A ControlLogix system using ControlNet will regei22 input words. The first two words will
always be zero, and the module Status Word wilbbated in word 2.
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ControlNet Status LEDs

The following table describes the function of tbharfnetwork status LEDs.

esS

ed)

LED
Number | Name LED Pattern Function
Channel Solid _Green Channel O_perating Correctly
1 B status Flashing Red/Off | Channel Disconnected from Network
Solid Off Channel Disabled
Channel Solid Green Channel Operating Correctly
2 A status Flashing Red/Off | Channel Disconnected from Network
Solid Off Channel Disabled
Solid Green Network Card is communicating with Nexus
Module Off' Network Card is. not communicating With Nexus
3 owned Solid Red Incorrectly Configured Network. Possible caug
are incorrect Node #, Number of 1/0
words, or Comm format.
Flashing Green | Network Card is waiting for initialization
4 Module | Solid Green Module is initialized and operating correctly
Status | Flashing Red Minor Fault (For example Node address chang
Solid Red Major Fault, module must be restarted

Note If the Nexus module is removed from the Netwadhlan both LEDs 1 and 2 will flash RED.

Quick Start Guide

AMCI Nexus to ControlLogix

N

can be used, depending on how your network is gardi.

ogkw

Apply power to the Nexus unit.
Start RSLogix 5000.

Start RSLinx and establish communications todbaetrolLogix system.

Configure the ControlLogix hardware system, pgsor and discrete I/O. If it is not already

present, also add the ControlNet adapter 1756-CINBi@tlule to the system.

© ~N

properties as follows.

Name:
Description:
Comm Format:
Node:

Assembly Instance- 100,Input —

Your Choice
Your Choice

Right-click on the 1756-CNB(R) module and ClaakNew Module...
Define the NX3A1X as a generic CONTROLNET-MODULEIlick onOK and define the

Data-INT (must be Data_INT)
Set it to the same value as the Node addredseoNX3A1X

22 for the NX3A1C

Assembly Instance- 150,0utput — 40 for the NX3A1C

Assembly Instance- 110,Config —

9. Click onNext>

0 for the NX3A1C

With the power off, use the rotary switches lo@ lexus to select the desired node address.
Connect the Nexus to the ControlNet using a fotdet Tap to coax media. Either the A or B port
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10. Define the RPI. The minimum value is 5.0msyéer the value may be set higher.

11. ClickFinish.

12. Save and Download the file to the Processor

13. Start RSNetworx for ControlNet and either oparexisting project or create a new one.

14. If this is the first time using the NX3A1C, isgr the appropriate EDS and icon files. Theles fi
are available from AMCI's websiteww.AMCI.com.

15. Go Online. RSNetWorx will scan the Controletwork and should discover the NX3A1C.

16. Click on the Enable Edits checkbox and them $h& project.

At this point, the 1756-CNB(R) should be commuriiogit steady green LED and the top right LED
(ControlNet Status LED #3) for the NEXUS communigatshould be on.

Go online to the ControlLogix processor. Selectltbgic menu, followed byonitor Tags. The data
associated with the NX3A1X is available under thene you chose when configuring it.

Quick Start Guide
AMCI Nexus to PLC-5

1. With the power off, use the rotary switches lom lexus to select the desired node address.

2. Connect the Nexus to the ControlNet using a otMéet Tap to coax media. Either the A or B port
can be used, depending on how your network is gardi.

3. Apply power to the Nexus unit.

4. Start RSNetworx. If this is the first time ugithe NX3AL1X, register the appropriate EDS and icon
files. These files are available from AMCI's wellesiww.AMCIl.com.

5. From RSNetworx for ControlNet, go Online. Aftaowsing the network, the NX3A1C will
appear as an “Extra Device” at the node selectatidNexus’ rotary switches.

6. Click theEnable Edits checkbox and choose “Use online data (upload)ick@K . At this point
you can right click on the NX3A1C icon and selBcbperties from the pop-up menu. In the
properties window, you can change the hame assdcieth the unit and add a description.

7. Go Offline.

8. Click theEnable Edits checkbox.

9. Right Click on the PLC-5 icon and click &ganlist Configuration in the pop-up menu.

10. In the Device Name column, right click on tfame of the Nexus unit, and click trsert
Connectionin the pop-up menu. The Connection Propertieslawnwill appear on the screen.

11. If needed, set the Input Size and Input Addoésise Data Input File. This file resides in feC-

5 and is used by all of the ControlNet nodes. &foge, it must be large enough to hold all of the
input data on the network. The number of words tina NX3A1C transfers to the PLC-5 is shown
below.

20 Input words for the NX3A1C

20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 30
Tel: (860) 585-1254 Fax: (860)584-1973 Hinsales @amci.com



NX3A1X Specifications Rev 1.0
Networked Resolver PLS Module

12.

13.
14.
15.

16.
17.

If needed, set the Output Size and Output Astdoé the Data Output File. This file residesha t
PLC-5 and is used by all of the ControlNet Nod€&hkerefore, it must be large enough to hold all of
the output data on the network. The number of wohdt the NX3A1C receives from the PLC-5 is
shown below.

40 Output words for the NX3A1C

Set the Request Packet Interval time. Thisahamimum acceptable value of five milliseconds,
but can be set higher.

Click OK to close the Connection Propertiesdei. In the Scanlist Configuration window, save
the changes and close the window.

Go Online.

Verify that the PLC is in Program Mode.

Click onNetwork in the toolbar sele@ownload to Network from the pull down menu that
appears. After the download is complete, the Nexiitsshould be communicating with the PLC.

NX3A1lD Hardware Overview

| | H

Resolver (00000000 00000000)
Inpul —|
- » 12345678 o 1234 123
10 O 3 Power
20 0] 4 N 12345 Connector
i o

Resolver Status

) ) DeviceNet
LED Network Switches for Node Switch 1 Connector
Status LEDs Address and Baud
Rate

DeviceNet Connector

The 5 pin DeviceNet Connector has the followingmgr

Pin Number Function Standard Wire Color
1 +24Vdc Red
2 Can High White
3 Shields Bare
4 Can Low Blue
5 Common Black
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Node Address and Baud Rate Selection

The NX3A1Duses eight DIP switches to select the Node Addiedghe Baud Rate. Switches 1
and 2 set the Baud rate and switches 3 to 8 seitdithe, with switch 8 being the least significant

bit. The following table shows the possible sWisetting combinations.

The DIP switch package is mounted so that the nwsrdre upside down. However, “1” or “ON”

is still in the up position and “0” or “OFF” is ithhe down position.

Baud Rate Switches 1 & 2 Node Addres: | Switches 3 to ¢
12 345678

125k 00 0 000000
250k 01 1 000001
500k 10 2 000010
Reserved 11 3 000011
61 111101

62 111110

Example: For a Baud Rate = 250K and the Node Addressswhches 2, 6, and 8 would be ON,
up towards the top of the module and switches 4, 8, and 7 would be OFF, down
towards the bottom of the module.

Note: The state of the switch settings is only takdn account at power up.

DeviceNet Status LEDs

The following table describes the function of tberf network status LEDs.

LED Name LED Pattern Description
Number
Module Steady Off No Power
Steady Red Unrecoverable Fault
1 Network ) :
Status Stead_y Green D(_eV|ce Operational
Flashing Red Minor Fault
Steady Off Not Powered / Not On Line
Network Steady Red C_ritical link fail'ure
2 Status Steady Green Link OK, On Line, Connected
Flashing Red Connection Time Out
Flashing Green | On Line not connected
3 Reserved
4 Reserved

Network Update Time

The NX3A1D has a minimum network update time of 5ms
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Adding the NX3A1D to your network

Before the NX3A1D can be attached to a netwonkust be added to the RSNetWorx for DeviceNet
software. The EDS and icon files are availablthaDriver File Download section of our website,
www.amci.com The following procedure to add the EDS file tBNRtWorx assumes that you have
already downloaded these files and un-zipped them.

1.

ONOOOA LN

9.

10.
11.
12.
13.

14.

With the power off, use the dip switches onftbat of the NX3A1D to set the node address and
the baud rate.

Start RSNetWorx for DeviceNet.

In the RSNetWorx program, click dmmols in the menu bar.

Click onEDS Wizard... from the pull down menu that appears.

Click onNext> in the window that appears.

SelecRegister an EDS file(sjand click onNext>.

SelecRegister and EDS file

Click onChoose File...and navigate to the folder where you placed theipped EDS and icon
files.

Double click orNX3A1D_r01.edsfile.

Click onNext>.

Click onNX3A1D_r01.edsfile so that it is highlighted.

Click onNext>to assign an icon to the device.

Click on the NX3A1D and then click @hange icon...to select the icon for the Nexus unit. You
can choose one of the built in icons from Rockweitomation or click on th&rowse... button
and select th&IX3A1D r01l.icoicon file.

Click onNext>and then click oifrinish to complete the installation of the AMCI NX3A1D ED
file to the RSNetWorx system.

Once the EDS file is added to your system, add\fi8A1D to your network as you would any other
device, including adding it to the scanlist confafion of the scanner module.
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| | H

NX3A1lE Hardware Overview

Resolver (00000000 N00000000
Input ——|
- » (12345678 o 1234 123
10 O3 Power
0O, (1T Connector
/ X k\ 3
Eg;olver Status Etherne/ Address DIP ] \
Status LEDs  switches Switch ] RJ45 Ethernet

Connector

Network Update Time

The NX3A1E has a minimum network update time of 5ms

Changing the Ethernet IP Address

The NX3AL1E has a default IP address of 192.168X00%.where “XXX” can be any number between
1 and 254 and is set by the dip switches locatetth@front of the module.

Use the following procedure if you want your IP eek$ to be something other than 192.168.000.XXX.

1. Remove power from the Nexus Unit.

2. Set all of the unit’s dip switches to the OFF (D9wnsition. This will set the unit’s address to
0000 0000.

3. Start and configure your BootP server. Any DIHEL®tP server running on a computer, which
is connected to the same network, may be usedhifopurpose. Please note that the Nexus
Unit's MAC ID address is located on a label on thedule’s cover.

4. Apply power to the Nexus Unit.

5. At power-up the module will attempt to get aratiRiress by sending several BootP requests.
This operation will require approximately 30 secandt this point LED2 will be flashing
green. If retrieved, the IP configuration will beedl and stored in the Nexus Unit's Flash
Memory, overwriting older IP settings.

6. The Nexus Unit will now join the network withetmewly set IP configuration.

7. If a BootP server is not found, the Nexus Uriit use the IP configuration that had been
previously stored in its flash memory.

8. Cycle power to the NX3A1E. The changes to thaddress will not be permanent until power
has been cycle.
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Ethernet Address Selection using the DIP switches

The NX3A1E uses an IP address of 192.168.000. XX¥r@&liXXX"” can be any number between 1
and 254. Eight dip switches on the NX3ALE are useskt the “XXX” portion of the address. Switch
8, the left most switch, is the least significaittamd switch 1, the right most switch, is the most
significant bit. The address is programmed usiregfollowing procedure.

1.
2.
3

Determine the address of the NX3ALE. It camagunused address between 1 and 254.
Convert the address to a binary number. A vafu# will be 0011 0010.

Enter the address on the dip switches. Comtintiie above example, switches 8, 6, 5, 2 and 1
will be off (down) and switches 7, 4, and 3 will be (up).

Ethernet Status LEDs

LED Name LED Pattern Function
Number
Steady Off The module has no power or no IP address has Issemnad.
Steady Green The module has at least one established EtherratfiRection,
1 Network | Flashing Green There are no Ethernet/IP connections establishétetanodule
Status | Flashing Red One or more of the connections in which this modisile
the target has timed out
Steady Red The module has detected that its IP address iadBlri@ use
Flashing Green/Red The module is performing a power on self test
Steady Off No Power.
Steady Green The module is operating correctly.
2 Module | Flashing Green The module has not been initialized.
Status | Flashing Red A minor recoverable fault has been detected.
Steady Red A major internal error has been detected.
Flashing Green/Red The module is performing a power on self test.
3 Activity This LED flashes green each time a packet is vededr
LED transmitted
4 Link This LED indicates that the module is coctee to an Etherne

t

network
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Setup Example
AMCI NX3A1E to Rockwell Automation 1756-ENET/B moldu

With power removed, use the dip switches tdteetiddress of the NX3ALE.

Open an existing or create a new ControlLogogpam.

From the project tree, right click on I/O configtion and select New Module.

From the Module Type list that appears, sel@661ENET/B, the 1756 Ethernet Bridge

module.

Type a name for the Bridge module, which mugirb®ith a letter, in the Name field.

Enter the slot number where the 1756-ENET/B ne@ulocated in the ControlLogix rack.

In the Address/Host Name field, select the IRléds and enter the address 192.168.000.XXX

where XXX can be a unique number between 1 and 254.

8. Click the Finish button.

9. From the project tree, right click on the 1796EH/B module and select New Module.

10. Select ETHERNET-MODULE Generic Ethernet Modiutem the list that appears and click on
OK.

11. In the module properties that appear, entefdlowing parameters.

pPwpPE

Nowu

Name:Your Choice (must begin with a letter)
Comm FormatData-INT (must be Data-INT)
IP Address192.168.000.XXXwhere XXX is the number entered on the DIP switches

Assembly Instance Size
Input 100 20
Output 150 40
Configuration 110 0

12. Click on Next.

13. Select the RPI time, minimum = 3ms.

14. Click on Finish.

15. Save and download the program to the Contrak.agk.

16. While online with the PLC, right click on théhernet Bridge module and select Properties.
Click on the Port Configuration tab and modify th#owing fields.

Enable BootpUnselected(This will allow the data to be manually enteradhe IP
addresid Domain Name fields.)

IP Address192.168.000.XXX(must be the same as step 7 above)

Subnet Mask255.255.255.0

The Gateway Address, Domain Name, Primary DNS $&sdress, and Secondary DNS Server
Addresses all remain unchanged.
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| | H

NX3A1lP Hardware Overview

Resolver (00000000 N00000000
Inpul ——|
>
12345678 o 12345 123
10 O3 (@) (@) Power
20 O4 Connector

Resolver Status / / \

LED Profibus Selects Station Profibus
Status LEDs Address Female
Connector

Profibus Connector
The Nexus module uses a 9 pin female D-sub connecttommunicate with the Profibus
network.

Station Address Selection
The Nexus module has two rotary switches usedtttheamodule’s address on the network. Any
station from 0 to 99 can be selected. Switch & &t one digit and switch 2 sets the 10s digit of
the address. For example, if the Nexus is to beiled at station 46, switch 1 would be set to 6,
and switch 2 would be set to 4. Note, changingstagon address only takes affect at power up.
Changing the address while power is applied td\leus module will generate a minor fault.

Profibus Status LEDs

LED
Number LED Pattern Function
1 Red Module is Offline and no data exchange is possible
Off The module is Online
2 Green Module is Online and data exchange is possible
Off The module is Off line

Flashing Red 1Hz| Error in configuration: IN and/or OUT length seirohg
initialization of the module is not equal to thadgh set
during the configuration of the network

Flashing Red 2Hz| Error in User Parameter data: The length/conteintise

3 user parameter data set during initialization efrttodule is
not equal to the length/contents set during coméition of
the network.

Flashing Red 4Hz| Error in initialization of the Profibus communicai ASIC.

Off No diagnostic present
4 Off Not Used
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Network Baud Rate

The NX1F2P supports the following network baud sate

9.6 kbits/sec, 19.2 kbits/sec, 93.75 kbits/sec,3 8Bits/sec, 500 kbits/sec, 1.5 Mbits/sec, 3
Mbits/sec, 6 Mbits/sec, and 12 Mbits/sec

Quick Start Guide
AMCI Nexus to SST-PFB-SLC Profibus interface module

1.

2.
3.

©xo~No O

10.

11.

If it is not already present, install the SSTBPELC module in the SLC rack and configure the
rack (the ID code is 13635) for the module.

Place the PLC in program mode.

Connect a serial cable from the computer’'s C@M o the RS232 port of the SST-PFB-SLC
module.

With the power off, use the rotary switches los exus unit to select the desired station
address. The left switch sets the 1s digit andifie switch sets the 10s digit of the station
address.

Attach the Nexus unit to the Profibus network.

Apply power to the Nexus unit.

Start the SST Profibus Configuration softwaj@urrent Version 1.9)

Either create a new or open an existing network.

If it has not already present, register the Naxuits GSD file.

Click on Library in the toolbar and then select Ad8D file. Choose the directory where the
GSD file is located, and then select the AnyBPRI& f

When registered this module will appear under Sase

HMS Fieldbus Systems AB
ANYBUS-S PDP

If SST-PBF-SLC module is not already presditkon Masters. Click and drag the Master
(Rev 1.4) into the network. Right click on it aoohfigure it according to your system’s
requirements.

Under slaves, click and drag the ANYBUS-S PDielufe into the network. The setup window
will appear.

* Under theGeneraltab, set the station number to match the stationber set by the
rotary switches on the Nexus unit.

* Click on theModulestab and then click on Add. The NX3A1P mbstset for 20
input words and 40 output words. If a differentminer of words is programmed,
Network LED 3 will flash indicating an Error in Chguration. The input words can
be located in either the Input Image table or e file, however, all 20 input words
must be located in one file. The 40 output wordsinibe located in the MO file.

* Click on Input 32 Byte (16 word) and then on OK.

» Click on theSLC Addresstab and then select the Input Type, either | of 81d the
offset value, that is where in the | or M1 table ttata begins. It is important not to
leave gaps between an existing Profibus moduletandata used by the Nexus unit.
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» Again click on theModulestab and click on Add.

e Click on Input 8 Byte (4 word) and then on OK.

* Click on theSLC Addresstab and then select the Input Type to be the semweas
selected above. Set the offset value to the \vads@gned to the value assigned above
plus 16.

* Again click on theModulestab and click on Add.

* Click on Output 64 Byte (32 word) and then on OK.

* Click on theSLC Addresstab and then select the Output Type to be MO hed t
select an offset value. As before, it is importaoit to leave gaps between an existing
Profibus module and the data used by the Nexus unit

» Again click on theModulestab and click on Add.

e Click on Output 16 Byte (8 word) and then on OK.

» Click on theSLC Addresstab and then select the Output Type to be MO.ti&get
offset value to the value assigned to the 64 Blie B2.

* Click on OK to accept.

12. Save the network file.

13. Right click on the Master Module and select @t from the menu that appears.

14. Click on Yes if asked to retain the configuoati

15. Again right click on the Master Module and tlsehect Load Configuration from the menu that
appears.

16. Place the PLC in Run mode.
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NX3A1lT Modbus TCP/IP Hardware Overview

| | H

Resolver
Inpul ——|

(00000000 N00000000)

12345674 O 1234 123
10 O3 Power
00,4 [IITTITII Connector

LED

b ~ b\ S
Resolver Status Etherne/ Address DIP \

Status LEDs  switches Switch 1 RJ45 Ethernet
Connector

Changing the Modbus TCP/IP Address

The NX3ALT has a default IP address of 192.168XXB. where “XXX” can be any humber between
1 and 254 and is set by the dip switches locatetth@front of the module.

Use the following procedure if you want your IP eek$ to be something other than 192.168.000.XXX.

e

No

Remove power from the Nexus Unit.

Set all of the unit’s dip switches to the OFF) position. This will set the unit's address
to 0000 0000.

Start and configure your BootP server. Any DHE®tP server running on a computer,
which is connected to the same network, may be fegdtlis purpose. Please note that the
Nexus Unit's MAC ID address is located on a labetlee module’s cover.

Apply power to the Nexus Unit.

At power-up the module will attempt to get aratiRIress by sending several BootP requests.
This operation will require approximately 30 secandt this point LED2 will be flashing
green. If retrieved, the IP configuration will beeal and stored in the Nexus Unit's Flash
Memory, overwriting older IP settings.

The Nexus Unit will now join the network withemewly set IP configuration.

If a BootP server is not found, the Nexus Urniit use the IP configuration that had been
previously stored in its flash memory.

Cycle power to the NX3A1T. The changes to thaddress will not be permanent until
power has been cycle.
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Modbus TCP/IP Address Selection using the DIP switc

hes

The NX3A1T uses an IP address of 192.168.000.XXXnefXXX"” can be any number between 1
and 254. Eight dip switches on the NX3A1X are usesket the “XXX” portion of the address. Switch
8, the left most switch, is the least significaittamd switch 1, the right most switch, is the most
significant bit. The address is programmed usiregfollowing procedure.

1.
2.
3

Determine the address of the NX3ALT. It cambg unused address between 1 and 254.
Convert the address to a binary number. A vafu# will be 0011 0010.

Enter the address on the dip switches. Comtntiie above example, switches 8, 6, 5, 2 and 1
will be off (down) and switches 7, 4, and 3 will be (up).

Modbus TCP/IP Ethernet Status LEDs

LED Name LED Pattern Function
Number
Flashing Green with This LED indicates the number of established ModbG®
Network | 2 seconds interval | connections to the module. The number of connestivequal
1 Status to the number of flashes on this LED.
Flashing Green/Red Power-on self test
Steady Off No Power
Steady Green The module is operating correctly
5 Module | Flashing Green The module has not been initialized
Status | Flashing Red Minor recoverable fault
Steady Red Major internal error
Flashing Green/Red Power-on self test
: This LED flashes green each time a packet is redeir
Vi Flashing Green
3 Activity g transmitted
4 Link | Steady Green This LED indicates that the module is connectedrtdthernet

network
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Setup Example

AMCI NX3ALT to Group Schneider’'s 140 NOE 771 01 bl

This setup example assumes that the 140 NOE 77iodile has already been installed in the PLC
system.

1. With power removed, use the dip switches tdlsetP address of the NX3ALT.

2. Open an existing or create a new Unity program.

3. Open the Project Browser and click one + gyimext to Communication.

4. Click on the[|+ symbol next to Networks to shéw &vailable networks.

5. If you are creating a new network for the NX3Atight click on Networks and select New
Network from the window that appears. If you agdiag the NX3ALT to an existing network,
ignore this step.

Click on the down arrow to the right of thest of available Networks field and selecEthernet
from the drop down menu that appeatrs.

Type the new networks name in the Change Name field
Click on OK to create the new network.

6. Right click on the existing network and selegptio from the window that appears. The
following window will appear.

M Ethernet_1

Model Family Module Address Module Lilities

| J Fack Module ) . isseesi
’_ ’_ YES - 10 Scanning
Module IP Address [d[n} o Global Data
IF Address Subnetwork Mazk Gateway Address ) = SHMP
| | | MO - Address Server
IP Gonfiguration l I ] IO Scanning | o ] : ] | ] Banduidth ]

IF Address Configuration

IF address w2 oW .0 .2

Subnetwork mask 265 . 255 . 295 . 0
Gateway address Qg . 0.0 .0
" From asemer

" WEB Configuration

Ethernet configuration
(+ Ethernetll a0z
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7. Enter the following parameters.

Module Family: TCP/IP 10/100 Regular Connection

Module Address: Location of the 140 NOE 771 01 oied

IP Address: The TCP/IP address of the 140 NOEOA7hodule
Subnet Mask: 255.255.255.000

8. Click on the I/O scanning tab. The followingesen will appear.

" Fthernet_1

Madel Family Madule Address FModule Uilities
| J Rack Madule MO - Mkssesh
10 Scanning
Module IP Addrezz KO - Global Data
IP Address Subnetwark. Mask Gateway Address ’m SNMP
| | MO - Address Server
P Confguraion | 1 10 Scanning | L | Banuwiat |
~
M0 S canner configuration
Health Block: (41 #3e0w)  [;nyr [ Dewice Control Block: (4MDi)
Health Repetitive RD RD wR wR
SnI::;e I? Unit 1D Timeout rate Master Slave | F“::h I‘aTt vatlue Master Slave ! vnth Description
eSS ms) [ms) Object Indez ) (input) Object Index eng
1 192,162,050 2565 1 122 HMW2 1} 21 Hold last B 0 ] 1024 1
2 Jld
3 Jd
4 = |
5 - b
< *

9. Enter the following parameters.

Slave IP Address: IP Address of the NX3A1T module.

Unit ID: Not necessary for the NX3A1T module. elthefault value of 255
can remain.

Health Timeout: Timeout value measured in ms. &aany value for the NX3A1T
module

Repetitive Rate: Update time of the NX3AL1T in Asvalue of zero will result in the

fastest transfer of data between the NX3A1TthedNOE
module. A value other than zero must be iruétipie of 16.

RD Master Object. First destination address registeere the data transmitted from the
NX3A1T will be located.

RD Slave Index: Must be O.

RD Length: Must be set to 20. (The NX3ALT us@sdla bit input words)

Last Value (input): Status of the input registeither last state or zero, in the event of an

error. The data from the NX3A1T will remainthre registers if
communications are lost.

WR Master Obiject: First source address registation where the data sent from the PLC
to the NX3ALT is located.

WR Slave Index: Musbe set to 1024
WR Length: Must be set to 40 (The NX3ALT used @it output words)
Description: Your choice of text or leave blank.
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10.
11.
12.
13.

14.
15.

16.

17.

18.

19.

20.

Close the network.

Click on Yes when asked “Do you want to saveryoodifications?”

Click on Yes when asked “Do you Confirm the Miocdtion?”

On the Project Tree, expand the I/O configarakiy clicking on thﬂ+ symbol to the left of
Configuration.

Further expand the I/O configuration by cIicg(mnH symbol to the left of the Local Bus.
Continue to expand the I/O configuration bgkilig on the[l+ symbol to the left of the Local
Quantum Drop.

Continue to expand the 1/O configuration bglahg onB symbol to the left of the rack that
contains the 140 NOE 771 01 module.

Expand the networks attached to the NOE mduoluldicking on the[l+ symbol to the left of the
140 NOE 771 01 module.

Right click on the network associated with 1d® NOE 771 01 module and select OPEN from
the window that appears.

Click on the down arrow on the field just belavere it asks you to “Please choose a
Network.” Select the network that was created abov

Save and build the project, and download ih&oPLC. If the NX3A1T is powered up and
attached to the network, network LED 3 (the uppgiritrmetwork status LED) should now be
flashing and network LED 4 (the lower right netwatltus LED) should now be on solid.

Specification Revision History

Version 0.0 was released on 10/29/04. This verstonbined all four of the network options into

one document. Expanded descriptions of the vapoogrammable parameters were also
added.

Version 0.1 was released on 4/28/05. This veradued a note to the functionality of ControlNet

LED 3.

Version 1.0 was released on 7/14/06. This veraged mounting information, module

specifications, relay output wiring, and Modbus TiBR.onnections.

File: NX3A1X_rev_1.0
Date: 7/14/06
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